Patients with cancer experience considerable symptom burden, psychological morbidity, and unmet psychosocial needs. Research suggests that feedback of patient-reported outcomes to clinicians or caseworkers, alongside management strategies, may result in improved patient functioning. Two intervention models were developed to test this effect in a randomized, controlled trial against usual care (UC): a telephone caseworker (TCW) model and an oncologist/ general practitioner (O/GP) model. Primary end points included anxiety, depression, physical/ emotional functioning, and unmet supportive care needs.
INTRODUCTION
Patients with cancer experience considerable symptom burden, 1,2,3 unmet psychosocial needs, 4-7 and psychiatric morbidity [8] [9] [10] [11] ; few receive appropriate psychosocial support. 12 Psychosocial guidelines recommend screening for distress and/or unmet supportive care needs to promote early identification of issues and to prevent the development of more significant disorders. [13] [14] [15] Studies testing the efficacy of psychosocial screening have focused on the feedback of patient-reported outcomes (PROs), such as patient quality of life (QOL) and psychosocial data, to clinicians, and on reported benefits to the processes of care, such as increasing clinician awareness of patient concerns, improved communication, and discussion of patient issues. [16] [17] [18] [19] [20] The impact on patient management or outcomes has been far more modest, 20-22 although exceptions included one study that reported an increase in patient referrals 23 and a second study that reported a decrease in clinically significant depression. 24 One possible explanation for these results is a disconnect between clinicians' understanding of PROs and their use of this information to generate appropriate actions. 25 Provision of PROs accompanied by recommended patient management strategies has been suggested as a mechanism for addressing this disconnect. 17, 26, 27 Boyes et al 28 combined repeated assessment of PROs via touch-screen computers with real-time feedback to clinicians and included interpretation of PROs accompanied by suggested management strategies. Reporting of debilitating physical symptoms across time was significantly lower in intervention participants with high levels of such symptoms initially. A trend for decreased anxiety also was observed. A subsequent study that used feedback of PROs to trained volunteer caseworkers in the community setting, accompanied by a manual of management strategies, also resulted in significantly decreased numbers of unmet patient supportive care needs and depression. 29 To date, PRO feedback to alternative caregivers, such as general practitioners (GPs) has not been tested, which is surprising given the importance of the GP role in care of patients with cancer. 30, 31 The increased trend for outpatient cancer treatment suggests a need for screening and management strategies that can be incorporated into community and primary care settings. Community models that involve psychosocial screening via PROs and subsequent triaging of patients with cancer who can call a free cancer information helpline also have been proposed. 32 The helpline service already is successfully
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Usual care group (n =117) allocated O/GP group (n = 119) allocated TCW group (n = 120) allocated implemented by cancer societies across Australia. It is supported by databases that contain supportive care services and information and that are staffed by trained oncology nurses with counseling experience. 33 We have developed two intervention models designed to improve supportive care for patients with nonlocalized cancer via feedback of PROs and accompanying management strategies: a telephone caseworker (TCW) and an oncologist/GP (O/GP) model. The evidence base underpinning both models is that oncologist awareness of individual patient physical and psychosocial concerns is less than optimal [34] [35] [36] and that patients may be reluctant to raise these concerns.
Excluded
37,38 Furthermore, providing feedback about patient concerns accompanied by management strategies to the treatment team, or to a designated caseworker, has positive effects on patient outcomes 28, 29 and is acceptable to patients.
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Hypotheses
Patients randomly assigned to either of the two intervention groups would report decreased levels of anxiety, depression, and unmet supportive care needs over time in combination with improved physical and emotional functioning when compared with patients randomly assigned to the usual care (ie, control) group. Secondary end points included improvements in overall QOL; in social, cognitive, and role functioning; and in patient perceptions of improved communication with their treatment team.
PATIENTS AND METHODS
Ethical Approval and Participants
Ethical approval was obtained from the Human Research Ethics Committees of the University of Newcastle, Cancer Council New South Wales (NSW), and individual NSW Area Health Services. Eligibility criteria included the following: a new notification to the NSW Central Cancer Registry (CCR) of nonlocalized breast or colorectal cancer; notification within 6 months of diagnosis; patient age of 18 years or older; patient residence in NSW at diagnosis; sufficient English of patient to complete study measures; and patient consideration by their treating clinician as physically and mentally capable of study participation.
Study Design
A parallel group, prospective, randomized, controlled trial was undertaken, and patients with nonlocalized cancer were randomly assigned into one of three supportive care models: UC (ie, control), O/GP, or TCW. Participants completed three computer-assisted telephone interviews (CATIs) with trained interviewers at baseline and at 3 and 6 months. Random assignment to one of the three study groups, by using a computer-generated algorithm, occurred at completion of the baseline CATI and included stratification for sex and tumor type.
Intervention Models
For intervention group participants, PROs collected from each CATI (excluding demographic data) were summarized onto a feedback sheet by using a specially developed computer program, which identified issues of concern (eg, severe symptoms). Feedback sheets included a summary page that highlighted areas of concern, and subsequent pages provided detailed information about individual issues alongside management strategies (Fig 2) . Strategies were based on published evidence and consensus among a crosssection of cancer-related health practitioners and included both direct management strategies and referrals. Feedback sheets were forwarded to the appropriate care coordinator (caseworker or O/GP) after completion of each CATI. Participants did not receive copies of their own feedback sheets.
TCW Model
TCWs were oncology nurses with telephone counseling training who were based with the Cancer Council NSW helpline service. Each of the three TCWs received 1 day of training in study methodology with the study manager. TCW group participant feedback sheets were forwarded via e-mail to their nominated TCW after CATI completion. TCWs then telephoned participants to discuss reported issues of concern and used a modified version of the cancer helpline database to refer participants to appropriate resources/services consistent with recommended feedback sheet strategies. If no issues of concern were identified, TCWs contacted participants to confirm they had no immediate concerns. TCWs also followed up participants at 6-week intervals (between CATIs) to assess coping. Completed TCW phone calls and actions were logged on a study database.
O/GP Model
For O/GP group participants, two hard copies of feedback sheets generated from the CATIs were mailed to both the participants' nominated oncologists and GPs for discussion at their next appointments. Clinicians were asked to keep one feedback sheet for their records and to return the second, which indicated which issues of concern were discussed and if any actions were taken. Clinicians were not required to return feedback sheets for participants who identified no issues of concern.
UC Model
UC participant CATI data were used only to assess the impact of supportive care interventions.
Procedure
The CCR confirmed eligibility of all potential participants with their treating clinicians. Eligible candidates were sent a letter from the CCR seeking consent to receive study information from the researchers. Consenters were mailed study information and were asked to return a second consent form to indicate willingness for study participation. Telephone interviewers called consenting participants to complete their baseline CATIs, at the end of which participants were randomly assigned and were informed of their group allocations. Those randomly assigned to the O/GP group were asked to nominate the name and contact details of their current GPs and treating oncologists. Participants who were randomly assigned to the TCW group had caseworkers allocated to them.
Measures
Personal and clinical data obtained from the CCR were as follows: date of birth, sex, date of diagnosis, primary cancer site, and extent of disease. PROs assessed in CATIs were as follows: demographic characteristics, anxiety and depression, QOL, perceived needs, and perceived improvements in patient communication with health care practitioners.
Demographic characteristics of marital status, education, and income were included only in CATI 1; information about treatments in the previous 4 weeks was collected in all three CATIs. Anxiety and depression were assessed by using the 14-item Hospital Anxiety and Depression Scale, which classifies anxiety and depression levels separately as low/normal (0 to 7), borderline/ subclinical (8 to 10), or clinically significant (11 to 21) 40 and which has demonstrated validity with patients who have cancer.
41 QOL was assessed by using the 30-item European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire, version 3, which includes five functional scales (ie, physical, role, cognitive, emotional, social), three symptom scales (ie, fatigue, nausea, vomiting), a global health status, a QOL scale, and single items to assess additional symptoms. 42 This instrument has demonstrated validity and reliability in populations of patients with cancer. 43 All scales range from 0 to 100, and higher scores indicate better QOL/ functionality. Perceived needs were assessed with the 34-item Supportive Needs Survey-Short Form. This validated scale asks patients to indicate the level of need for help on a five-point scale (ie, no need-not applicable or satisfied; low need; moderate need; or high need) across five domains (ie, physical and daily living; psychological, patient care and support; health system and information; and sexuality). 6, 7 An additional 10 items from the Needs Assessment for Advanced Cancer Patient Questionnaire 44 were selected to assess other prevalent needs in patients with nonlocalized/advanced cancer. indicates that these issues were a problem for the patient at the time of measurement.
indicates that these issues were not a problem for the patient at the time of measurement. 
Patient Issues Measured
Sample Size and Statistical Power
Sample size was based on previously published rates of the outcome variables (ie, anxiety, depression, unmet needs, and EORTC QOL and functional scales) in mixed cancer populations at an ␣ of .05 and a power of .8.
Statistical Methods
By using SAS statistical software (version 9; SAS Institute, Cary, NC), descriptive statistics were obtained by group in terms of sex and primary cancer site to verify successful random assignment; subsequent descriptive 
Suggested Action
Determine whether patient has previously seen a psychologist or psychiatrist regarding a psychiatric illness.
If yes -refer patient back to that provider.
If no -refer patient to clinical psychologist, psychiatrist, GP, social worker or community mental health worker for psychological assessment. statistics were obtained for demographic, treatment, disease, and outcome variables. Between-group comparisons at all study time points were analyzed with analysis of variance for continuous variables (ie, QOL and functional scales) and with 2 statistics for categoric variables (ie, proportion of participants scoring Ն 8 on the Hospital Anxiety and Depression Scale; proportion of participants with one or more unmet need; perceived benefits to communication). Longitudinal data were analyzed by using generalized estimating equation (GEE) models. Actions taken in response to feedback sheets were assessed by 2 or Fisher's exact test, as appropriate.
Action Taken
RESULTS
Trial Profile and Success of Random Assignment
The CCR identified 2,223 patients (Fig 1) , and clinician contacts to establish patient eligibility for study participation were successfully completed for 1,879 patients (84%). Clinicians confirmed that 1,279 (68.1%) were eligible for study participation, of whom 574 (44.9%) consented to be contacted by the researchers and 361 (62.9%) consented to participation between September 2003 and January 2006. Baseline CATIs were completed by 356 participants who were randomly assigned to UC (n ϭ 117), TCW (n ϭ 120), or O/GP (n ϭ 119) groups; 333 (92.2%) completed the three CATIs. All groups had similar baseline demographic and clinical characteristics (Table 1) .
Intervention Adherence and Actions
TCW feedback sheet follow-up was 99.7% complete across the study, whereas only 47.7% of O/GPs documented actions taken in response to feedback sheets (Appendix Tables A1 and A2 , online only). TCW group participants (Fig 3) were more likely to have their issues discussed than were those in the O/GP group (P Ͻ .0001). Caseworkers were more likely to discuss anxiety (P ϭ .01) and unmet psychological needs (P Ͻ .01), whereas O/GPs were more likely to discuss unmet patient care/support needs (P ϭ .02; Appendix Table  A3 , online only). TCW participants were more likely to have referrals recommended (P Ͻ .0001), in particular for unmet psychological (P Ͻ .01), daily living (P Ͻ .01), health service/information (P ϭ .01), and physical (P Ͻ .01; Appendix Table A4 , online only) needs.
Anxiety and Depression
There were no significant between-group differences in the proportion of participants with elevated anxiety or depression at any of the three time points (Table 2 ). GEE models indicated no overall intervention effect over time between groups for anxiety ( 2 , 3.13; df, 4; P ϭ .53) or depression ( 2 , 3.49; df, 4; P ϭ .48). Within-group comparisons indicated that only the TCW group had a significant decrease in the proportion of participants with elevated depression over time ( 2 , 8.70; df, 2; P ϭ .01).
Unmet Needs
The percentage of participants who experienced at least one unmet supportive care need (ie, low, moderate, or high) decreased across time, but no significant between-group differences were observed at any time point (Table 2) . A trend toward decreased needs in the TCW group at CATI 3 was evident (P ϭ .07). GEE models indicated no overall intervention effect over time between groups ( 2 , 6.33; df, 4; P ϭ .18). 
QOL and Functional Scales and Perceived Communication Benefits
QOL scores improved within study groups across time, but no significant between-group differences were detected (Table 3 ). GEE models indicated no significant overall intervention effect for QOL scores ( 2 , 1.21; df, 4; P ϭ .88). All five functional subscale scores improved across time, except for the emotional and cognitive scales. No significant between-group differences were observed at any time (Table 3) ; however, physical functioning was significantly improved at CATI 3 (P ϭ .01). Posthoc analysis with the Tukey HSD (ie, honestly significant differences) test confirmed that the TCW model was contributing to this significance. GEE models indicated no significant overall intervention effect for role ( 2 , 3.94; df, 4; P ϭ .41), emotional ( 2 , 1.41; df, 4; P ϭ .84), cognitive ( 2 , 3.91; df, 4; P ϭ .42), social ( 2 , 2.28; df, 4; P ϭ .68), or physical functioning ( 2 , 7.58; df, 4; P ϭ .11). TCW group participants were more likely to strongly agree that study participation had made discussions with their health care practitioners easier ( 2 , 15.01; df, 2; P ϭ .0005).
DISCUSSION
We evaluated the impact of two models of supportive care for patients with nonlocalized breast or colorectal cancers; a TCW model and an O/GP model, which utilized the feedback of PROs, was accompanied by patient management strategies across a 6-month time frame. Success of the two models was assessed by changes in patient-reported anxiety; depression; unmet supportive care needs; physical, emotional, cognitive, role, and social functioning; and QOL. There was no significant intervention effect, but physical functioning at 6 months was significantly improved for TCW participants (P ϭ .01) and was accompanied by a trend toward fewer participants reporting unmet needs (P ϭ .07). TCW group participants were more likely to have issues of concern discussed (P Ͻ .0001) and referrals made (P Ͻ .0001) than their O/GP counterparts. TCW participants were also more likely to strongly agree that study participation improved communication with their health care team (P ϭ .0005). Although significant differences in referrals made by caseworkers for unmet needs and physical symptoms may partially explain improvements in TCW participant outcomes, significant differences observed in both the discussion and referral of anxiety and psychological issues did not translate into participant benefits. Although a within-group decrease in the proportion of participants who had elevated depression was observed over time in the TCW group (P ϭ .01), this cannot be regarded as an intervention effect and should be interpreted with caution.
A number of factors may have limited the intervention impact. Our recruitment and eligibility criteria may have reduced the likelihood of enlisting people who might have benefited the most from this type of support. At the time of recruitment onto this study, participants had lower levels of anxiety and depression and higher QOL than that expected from this population, hence limiting the opportunity to effect measurable improvements in well-being when participants were already managing relatively well. Although recruiting a populationbased sample through the CCR is a key strength of this study, the necessary procedures meant that the earliest we could enroll consenting participants was around 6 months after diagnosis, when approximately 20% of participants had completed active treatment and may have already made significant positive psychosocial adjustments. By the end of the study period, most participants had completed their chemotherapy/radiotherapy treatments and, therefore, were less likely to be experiencing treatment-related adverse effects, distress, or other impacts on their everyday lives. Strategies for reaching patients much earlier in their cancer treatments may increase the likelihood of observing significant intervention effects. Although recruitment via a cancer registry should have enabled us to achieve a representative population sample, the large numbers of patients approached compared with those that consented may indicate that our sample was not fully representative of the overall population.
Ethics approval requirements necessitated the exclusion of patients considered by their treating clinicians as either too distressed or too unwell to participate; our study measures were only available in English, which also meant that those participants who were not fluent in the English language were excluded. This resulted in the potential exclusion of groups who may well have experienced the poorest psychosocial outcomes or who were at high risk of adverse outcomes. 13, 15, 46 The recruitment of relatively well populations into psychosocial intervention research is also a challenge reported by other researchers, 28, 47, 48 and it limits the opportunity to have a measurable impact on patient outcomes; thus, some researchers currently recommend the identification/recruitment of vulnerable or at-risk populations for future studies.
18,49
We were unable to assess the extent to which the O/GP intervention was fully implemented. Although the PRO feedback may have informed the care provided by participants' O/GPs, our interpretation of actions taken is limited because less than 50% of completed sheets were returned. The lack of effect in this group may have been in part due to limited acceptability or uptake of the intervention by clinicians or due to issues around the timeliness of support after PRO feedback, which was dependent on the participants having appointments with their O/GPs soon after the receipt of that feedback.
In contrast, follow-up phone calls in the TCW model were scheduled to closely follow receipt of the PRO feedback sheets; phone logs of these contacts indicated that almost 100% of these follow-up calls were completed as scheduled. However, this intervention still was associated with only modest effects that are not dissimilar to other psychosocial interventions, 24, 28 in which questions about clinician use of PROs were raised. The modesty of the effect is surprising given the context that participants were more likely to have issues of concern discussed and referrals made. Participant use of information provided, or uptake of suggested referrals, may have provided additional insight. The lack of impact on psychological outcomes also may be partially explained by similar studies that reported a greater uptake of referrals for physical rather than emotional needs.
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A final factor limiting the possibility of observing significant differences between study groups was the potential effect of the CATI interviews themselves. Approximately 20% of UC participants strongly agreed that completing CATIs assisted communication with their health care teams. Although the mechanisms of this observation are not understood, the results suggest that CATI completion maybe an intervention in its own right, and this also has been observed in similar studies.
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In conclusion, these results suggest that feedback of PROs, accompanied by management strategies, to community-based TCWs holds some promise as an acceptable model to improve supportive care outcomes for patients with cancer. However, additional research is warranted in vulnerable or at-risk populations at a time closer to diagnosis before recommending implementation via state-based cancer helpline services. Patient use of information provided and uptake of referrals also requires additional investigation, as an additional explanation is necessary for the modest improvements observed in the TCW model. 
